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1 o all whom may < mmcrn 

Be it known tint I, ITeleis Wood, a citizen 
of the United States, leading at Clev eland, 
in the county of Cuyahoga and State of 
6 Ohio hue indented certain new and useful 
Impioicmcnts m Pumari rducitional Vp 
plnnces, of which the following is a speci- 
fication 

This intention lelates to a primary edu- 
10 cational appliance uul Ins for its object the 
provision of a deuce of this clniactcr 
wheiew ith the fundimcntal inthmetical op- 
eiations may be objectively demonstiated to 
clnldien, oi piimaiy pupils 
16 It is an authentic f lot tint the unmatuie, 
or undeveloped mind n moie susceptible to 
matenal object® which pie>-uit quantity, 
than it is to ch u actei s, such i® figmc®, which 
have meielv quantitv sigmhc nice thorefoie 
20 the fundamental pimeiples of quantity cal- 
culations are readdy grasped when demon- 
strated to a child by object loson® 

The piesent indention provide® for the de 
velopment of quantity thinking by exeiois 
26 mg the senses of sight and touch It en 
ables the child to leadily concene the iela- 
tion of quantites by pioviding a mafei.nl 
objectne unit of a mien size as a basis oi 
elemental v unit and a series of umtniy ob- 
so jects of diffeient sizes proportionate to the 
elementary unit By piopei arrangement of 
the unitary objects the pupil will appreciate 
each member ns a unit having its individual 
relatne size It makes possible the comlun 
35 mg of smaller units mto a large unit whole 
m such a manner that the pupil coneeues 
the construction of the laigci unit It en 
allies the pupil to analyze each unit, hom 
one to an indefinite greatei number mto its 
40 comjionent units oi paits The use of the 
appliance also enables the primary or child 
pupil to understand what component unit 
remains when another comjionent unit is re- 
moved fiom the largei unit whole and to 
45 readily see how a given laigei unit whole 
may be resolved mto its equal component 
units and to readily observe what pait the 
smaller unit is of the larger unit whole of 
which it is one or more of the equal compo- 
50 nent parts The appliance further pi ovides 
for the elimination of hap-hazard guessing, 
or finger counting on the part of a child 
pupil 

I have devised an appliance of simple con- 
56 strnction foi conveniently demonstrating or 
accomplishing these objects An embodi- 



ment of the said appliance is illusliated m 
the accompanying drawing which is made 
pait of the specification, and to facilitate the 
undei standing of the appliance I have em <jo 
ployed smnlai lefeienee chaucteis to dcsig 
nate corresponding pails thioughout the de 
senption and m said drawing 

Fig 1 is a perspective view of a rack u=ed 
as a support for numeious block holdeis and r>5 
the blocks carried tkeiem 

Fig 2 illustrates a niunbei of the block 
holders, and Fig 3 shows a variety of blocks 
which are .employed 

In the embodiment of the invention as 70 
illustrated 1 represents a support hiving a 
fiat base element ] a on which is mounted an 
upnght lack which, foi convenience is pref 
erably inclined backward from the bisc up 
waid This lack pi ovides a series of com 75 
partments, or parallel vertical channels l b 
equally spaced by division memheis l c 
Tnese channels are designed for the accom 
modation of a series of holdei element® 2 of 
various lengths which may be made of light' 80 
sheet metal of channel formation open at the 
top and closed at the bottom as ®hown at 2" 

Tlie holders 2 provide carriers or retainers 
for blocks 3 of different size®, as more fully 
set forth liereina fter 85 

The blocks 3 aie of uniform ti msieise di 
raen®ions piefeiablv ®quarc but am of dif 
ferent lengths An elementary unit block of 
a predetermined size being adopted tin 
length of each and all the blocks emplov ed io 
is i ceitam propoition to the length of the 
elementary unit lor the puipo®e of clan 
fymg the explanation assume one inch 
square as the element aiy unit The present 
embodiment provides a eajiacitv of twenty 95 
four rack compartments of an equal height 
of say twenty four inches In this mstince 
a total of eighty seven blocks and tvventv- 
four holders aie used The holders range m 
height from one inch to ind including twen loo 
tv four mche® while the blocks are m se 
nes as follows — Twenty four 1 inch high, 
twelve 2 inches eight 3 inches six 4 inches, 
five 5 inches four 6 and foui 7 inches high, 
three 8 and thiee 9 inches, two each 10 11 105 
and 12 inches, and one each of 13, 14, 15, 16, 

17 18 19, 20, 21, 22 23 and 24 inches in 
height 

Referring to Fig 3 the dotted lines denote 
that block 3 b is three times as long as block 110 
3“ and that block 3 C is eight times as long as 
block 3 s The holders are likewise propor- 
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tionqd« is gjjiown m Fig 2, in sequence nml 
tuples of the elemental j unit 

The blocks 3 are nrhptid to fit in the 
holders 2, and aie di&plijcd by m inging 
6 the holders in the rack 1, is shown in T-.g 1 
The primary stage of msti action by 
means of the improyed appliance includes 
the pi e\ ailing upon the child to an mge 
the blocks m the holders, oi to build up t ike 
10 down, and compile canons combinations 
This is easily brought about as it is mou oi 
less amusing to the child This amusement 
mteiests him so th it it impi sses on lus 
mmd the results of the different combma 
16 tions and these results aie object clemonstia 
tions of tie fundamental anthmptical op 
orations 

The following are example 0 of auons 
operation 0 

20 (a) The pupil arranges a 3 inch block be 

side a 3 inch lioldei and then pi ices a 2 inch 
and a J inch block in the Jiokle this shores 
him that the combined quantity oi tlip 2 
inch unit ancl the 1 inch unit is equal to the 
26 3 inch unit, or thit 2 tnd 1 equal 3 

(6) In an 8 inch holder the pupil pi ices i 
5 inch block and a 3 in block he i then told 
to remoce the 3 inch block and he ol.su \es 
that the 5 inch block lcmims which denotes 
30 that a 3 inch unit talyrn fioin an 3 inch unit 
leaves a 5 inch unit, and that 5 $nd 3 equal 8 
(f) A two inch unit is placed in a In m«h 
holdei and the pupil fills the holchr with 
othei 2 inch units, he then ^ces (hat 5 of the 
as 2 inch units completely fill the 1 0 inch 
holdei, and theiefoie is made iwaie that *5 
times 2 equals 10 

(d) Remoy mg the 2 inch units whi< h h i\e 
been placed in the 10 inch holdei and °epi- 

10 latmg them, the pupil is made to undei tand 
thit the 10 inches is made up of fi equal 
units or 2 inch tyooks, and tint 1<1 may lie 
diyided into *5 twos 

( e ) Beside a 3 inch block the pupil pines 
4.6 thiee 1 inch blocks in a 3 inch holdei and 

ob'enes 3 as i unit whole, rcmoying one of 
tin three blocks he sce° th it he h is t ik< n \ 
of the whole unit, and by removing two of 
the blocks, he has taken ij of the whole unit 
60 The aho\e arc but a few of the mnurner 
able simple problems orpnnniy antlimeti 
cal operations tint miy be objeetn ely 
demonstiated by the nrangement of the 
b’oeks and holdei s Vinous combmations 
66 may be exhibited m the lack wlme com 
pat isons may be made, and the diffuent op 
erations explained by teachers to classes, oi 
mclmdual pupils 

While the present embodiment of the ap- 
60 plianee piovides for 21 holders, 87 blocks, 
and a snppoitmg rack 21 units high and 
hiving 24 compartments it will be under 
stood that these quantities ue arhiti ary that 
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tlie capacity of the appliance may be m 
creased, or decreased, mat the elemental 3 66 
unit block may bfe 01 different dimensions 
than thit specified, with the multiple unit 
blocks dimensioned accordingly, and that 
tlieie may be other changes, 01 dnersions 
fi om the foregoing specification without de 70 
paitmg fiom the spirit of the invention or 
the scope ot the cl 11ms 

Haying de&cubed my m\ edition, yvbat I 
claim ana desire to secure by letleis Patent 
is 76 

1 In ui cducatioml appliance a -eui" ol 
blocks of uniform given dimensions which 
are used as elemental 3 units and 1 sene'- of 
blocks haying tian&yeisc dimensions equal 

to those of the element an units and haying 80 
different length dimensions of incieasmg ■-c 
quence multiples of the length dimension of 
n elemental} unit L'ock, the seconl senes 
compnsmg gioups of diffeicnt lengths 1 
cLetci mined numlici of blocks being tw ice the 88 
length of an elemental} unit block a deter 
mined numbet being three times the length 
of an elemental y block, and so on mdcti 
mtely in sequence tlieie being a deteimmed 
numoei of like blocks in c ich gioup aid <hc 90 
length dimension 0 of the blocks m each 
gioup being a multiple of tlie length clinun 
sion of m elemental} block, and a senes of 
holders for the blo> ks, said holders being of 
different lengths coi responding to the 95 
lengths of the blocks m both the fiist, and 
second senes 

2 In in educational appliance 1 senes 
of blocks of unifoiLi gnen dimensions 
which ait used as element uy units md 1 1 
senes of blocks haymg transverse dimen 
sions equal to tho e of the r eiucnt uy units 
and hanng diffyunt length dimensions of 
mcieasmg sequence multiples of the 
length dim n-ion of m element ir\ unit 1 
block the 'it ond sene° lompnsniL gioup' 
of diffeiem lengths A elt f einnned nuwhci 
of blocks In mg twice the h ngtli of in ele 
mcntaiy unit block 1 deteimmed 11111 dm 
being three times the length of m eh 
mental} (dock, and °o on indefinitely m sc 
quentc tlieie being 1 dele mine 1 number 
of like blocks m each gioup md tin 'eiiglb 
dimensions of the blocks m e >ch gi oup being 1J5 
1 multiple of tlu length dimension of an ele 
ment uy unit block a senes oi holdei s for 
tlie blocks s*ud holdei s be>ng of different 
lengths coi responding to the lengths of the 
blocks 111 both the fiist ancl second senes, 
md 1 snppoitmg 1 ick provided with a senes 1 
of open compaitments m which the holders 
aie adapted to s 1 ide £01 displiymg °aid 
holdeis and the blocks > arjiul theiein 

In testimony wheieof I affix my signature 

HFLEU WOOD 
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lo nil nJiom it m mj concern 
Be it known tli it I Ren Dai id Mitciicli , 
a citizen of the United St iter,, and a lesident 
of Sandusky , in the count! of Eiu and St ite 
S of Ohio, haa t ini cnted a new anil Improved 
Educational Deaitc, of which tin. iollowmg 
is a full, eleir, and evict descuplion 

The purpose oi the imention is to pioaide 
a simple dea ice to assist i teacher in mstiuet- 
io mg a cliss m mntliini itics, partieulaily in 
addition, winch deuce will saao the lime of 
a teachei m chctatmg prohlcnis and tlu time 
of tht students m wntmg than, it bang 
possible for the tc iclur to cjuickla and accu- 
15 ratela designate tlit bound tries of figures on 
a chart m columns, the figuies within which 
columns are to be added, and foi tht students 
to locate tnd lulc ofi the boundaries without 
injuiy to the ch ut 

so A fuitliei purpose of the maention is to 
provide a deuce of the character described 
which will be vciv simple, easily understood, 
and leadil} handled, anel which can be con- 
venientl} liold m the lap 01 placed flat upon a 
25 desk 

The invention consists 111 the nm el con- 
stiuction and conibinition of the several 
parts as will be heiemaftei full} set foitli 
anel pointed out m the claims 
30 Refeience is to be had to tlu iccompiny- 
ing diawmgs, foiimng a put of this specific 1- 
tion, m which sinul lr ehaiactcrs of refeience 
indicate con espondmg parts mall tlu (iguies 
Figure 1 is a plan a lew of the impure ed de- 
35 vice Fig 2 is a longitudinal section tike 11 
practicill> on the line 2 2 of Fig 1 Fig 3 is 
a perspective view of one of tne adjust lblo 
defining-arms employed, and Fig 4 is a lon- 
gitudinal section through one of tht slides 
40 A represents a trime comprising a bottom 
member 10, a top member 11 and side mem- 
bers 12 anel 13 , and within this frame a chart 
B is located, held 111 pi ice ba a suit able back 
B', secured ba clamps B z or their equiva- 
45 lents, as shown in Fig 2 This chart B is 
ruled in a senes of columns, and each column 
contains a senes oi single figuies an vnged 
one below tlie other, the figures on the chart 
being in alincment both a ertieallj and trans- 
50 ami selj 

The figures in the columns of tlit bod} 
portion of the chart are piomiscuously ai- 
ranged, hut at the uppei edge of the eh ait 
adjacent to the mnei edge of the uppei mena- 
S) her 11 of tlie fiaine a horizontal definmg- 



column 14 is produced divided into aeitical 
columns con espondmg to the boda -columns 
on the eh irt and 1 c acling tlit 1 ea\ ith In each 
space thus made in the tlefinmg-column 14 a 
figure is produced, anel these figuies reatl 
consccutivela from 1” to ana green figure, 
and the said tlefinmg-column 14 is duplicated 
at the bottom of the elmt, the loaaer column 
being design ited at 11“ At the left-hand 
side cilge of the chart 1 verticil designatmg- 
eolumn 15 is pioduced and at the nglit-lnnd 
edge of the chat l a corresponding disignal- 
lng-column 15 a is located Ihese columns 
are tlmele d into spaces having figures read- 
ing from tht lop (low nw aid consocutiaml} 
from 1 ’ to any desired number 

Paiallel undoicut giooaes 16 and 17 are 
produced m tlie fionl i ice of the upper fiame 
member 1 1 , extending iiom end to end of said 
member, and parallel longitudinal undercut 
giooves 16 a and 17 a nicpioduted 111 the outei 
face of the ught-hand side member of the 
frame, and these lattei grooves extend hum 
the upper member 1 1 out thiough the bottom 
end of the slid snle membci, as is illustrited 
m Fig 1 Ihest giooaes 16 and 17 16 “ and 
17 “ are of like cross-sectional shape and thca 
mi} be T-slnped m cross-section, but 
usualla tlu a aie giaen a eie scent shape 
(Shown m big 2 ) In connection with the 
sud fi inu two defining aims oi rulers C mil 
C' extcnil from the upper portion of the 
fnme to the low cr portion thereof, md these 
defimiig-aims are piefcrabla made of thin 
flat met il — foi example steel — and the side 
edges of the unis aie paiallel and sti light 
Tht bodv poi turns of these arms are brought 
as close as eonatment to the outei fate of the 
chart and tht upper ends of saitl arms are 
euiatd upaaaidla and then carried oacr the 
outei face of the upper frame membci 1 1 , as 
shown at I s ! in the diawmgs Fach of the 
said arms 01 luleis C anel C' is proanded with 
a slide 10, secured to its unelci fate at its 
uppei end, the said slides baaing the same 
cross-sectional shape as the giooaes 16 and 17 
and 16 1 and 17 a , and said slides for the rulers 
C and O' aie made to enter anel are adjustable 
one m the groove 16 and the othci in the 
gi 00a e 1 7 For cona r enienet m moving said 
aims each aim is proaided with a buito 1 20 
or its equia alent at its upper enil In con- 
nection with the arms C and (' and ciossmg 
the said arms two ttansverse defining-anns 
D and D' aie emplo} cel of the same eonstrui- 
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lion ns the nms C and C 7 , but the slides of 
the anus D and D 7 haic moAemcnt m the 
undeicut grooves lG a and 17* of the fiame 

The fiee ends of the longitudinal slides C 
5 and C 7 extend nearly to the inner mngm of 
the loner inembei 10 of the frame, and the 
inner ends of tl e transveise aims D ind D 7 
extend practicallj to the mnei edge of the 
left -hind side member 12 of tht frame 
10 These arms C and C 7 , I> and D 7 may be pi tin 
but piefci ibl> the nms C and C 7 have a a er- 
tic all> -leading scale of figuies m the Acitic d 
defiiung-columns 15 and 15*, nlule the trans- 
veise aims D aud D 7 hue tiansi r ersely-ie id- 
15 mg sc lies of figuies thaeon lendmg the same 
as the figuies in the upper i nd Ion ei definmg- 
columns 14 ind 14* 

Each slide 19, is is illustrated 111 Fig 4, is 
pionded mth l don mindly -bowed spnng 
20 19* at its under srnface, usually held 111 posi- 
tion by ilips 19 b , caiiied down from the ends 
of the slides By means of the said springs 
19“ the inns c lined bv the slides aie kept at 
right angles to the frame m ninth they work 
2 and are not easdy mm ed 01 jailed from 
place w lien adjusted 

In tilt opei ition of this devitc, eicli pupil 
hemg proi ided n ltli one of said devices and 
the teuliei also with one, the tciiliu will 
30 set the longitudinal arms at pi edetei mined 
figui es in the upper and m the Ion er definmg- 
colunms and the transverse arms to cert an 
figures in the longitudinal definmg-columns 
15 and 15“, cilling out these figures to the 
35 class The students of the cliss will then 
make 1 corresponding adjustment ot the s ud 
arms upon then cliaits, ind the figures to be 
added 11 e thus contained nitlun the field 
bounded by the sud arms Thus in unhni- 
40 ited numl er of examples can be gn r en out 
and indicated on the chart A,ilhout mutil it- 
mg the same and saimg the time of dic- 
titmg the figures and the time of waiting 
down the figuies In older that the hce 
45 ends of the defining arms or lules shall not be 
m the Avay of the usei of the deince, 1 guide- 
rod 21 is secuied to the hame and is aielied 
OA v ei the ends of the longitudinal 11ms C and 
C 7 , and a srnulai rod 22 is aiched 01 er the 
50 fiee ends of the transveise arms D and D 7 

I desne it to be undeistood that I do not 
confine my self to the location of the gi coves 
in the fi ime, as they may be difiuently 
placed AAithout departing from the spnit of 
S<; themAention 

Having thus desen bed 1113 invention, I 
claim as neiv and desne to secuie by Letters 
Patent — 

1 In an education il device, a chart Con- 
'S 7 - tairnng columns of figuies, and defining-ai 111s 
Avhich extend 01 ei the cliart md 11 e mounted 
for mdependent sliding 11101 ement, sundiy of 
them longitudinally md otlieis ti msvcrsely 
ielitn r ely to the said columns of figuies 
6s 2 In an educational deAice, a chait con- 



taining columns of figures and definmg-arms 
mounted to slide over the chait, transiersoly 
and longitudinally relatively to the columns 
of figuies, said arms being in pairs but each 
arm being capable of mdependent movement, 70 
the arms of one pan crossing the inns of the 
other pair 

3 In in educational deuce, a frame, a 

chut within the slid hame, containing col- 
umns of figures, and longitudinal md tians- 75 
verse defining- arms adjustably mounted 111 
the sud fi ime, the said arms extending oier 
the said chut, the longitudinal aims fiom 
top to bottom and the tiansveise aims from 
side to side 80 

4 I11 in education il deAice, 1 frame the 
upper member nheieof is picmded A\ith un- 
dercut grooves m its outer face and the side 
membci with coi responding grooves, and 
transveise md longitudinal definmg-arms, 85 
each arm being pioAided with a sprmg-con- 

ti oiled slide at one end md x knob it the 
same end, the slides of the longitudinal arms 
being adapted to entei the undeicut grooves 
m the top member of the fr ime and the slides 90 
in the transveise arm to enter the undeicut 
grooi es m the side member of the fi ime 

5 In an educational device, a frame hav- 
ing undeicut grooves m one of its transvei&e 
members md eonespondmg giooi es in one of 95 
its side members, a chart held in the said 
lie me, hiving upper md loner defimng-col- 
umns ieidmcr 1D consecutne figures com- 
mencing AVith “ 1 ,” and longitudinal mai- 
ginal defmmg-colunins likewise leading m 100 
consecutive figures commencing ivith ‘ 1, 

the bod} poition of the chart being provided 
with columns m which figuies ire pionuscu- 
oush piodueed, longitudinal and tunsierse 
defining- 11ms, each defimng-irm being pro- 105 
Aided with 1 slide it one end and a knob it 
the same end, the slides corresponding 111 
cross-section to the cioss-section of the said 
gi ooves, the slides of the longitudinal arms 
being adjustable 111 the tiansi T eise giooies no 
and the slides of the tiansAcrse aims m the 
longitudin il gi ooa es, the ti nisi eise arms ex- 
tending fiom side to side of the chart and 
the longitudmal aims from top to bottom 
theieof, the tiansierse aims hiving a scale 115 
of figuies produced thereon eonespondmg 
to the readme of figuies m the uppei and 
lonei niaigm Q columns and the longitudinal 
armslnvmg a scale of figures produced tlieie- 
on corresponding to the figuies in the said 120 
marginal columns of the cli irt, and guards foi 
the fiee ends of the said anus 

In testimony n hei eof I have signed my 
name to tins specification m the presence of 
two subscnbmg n finesses 

ROY DAVID MITCHELL 

Witnesses 

1 W Bookma er, 

Fbank F Langw ELI 
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